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Experimental 

Crystal data 

[ZnCl 2 (C 17 H 26 N 2 0 2 )] 
M, = 426.67 
Monoclinic, Clj^c 
a = 25.118 (2) A 
b = 10.543 (1) A 
c = 14.992 (2) A 
/3 = 91.435 (1)° 

Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.634, T m „ = 0.667 



Refinement 

R[F 2 > 2a(F 2 )] = 0.029 

wR(F 2 ) = 0.075 

S = 1.03 

4104 reflections 



V = 3968.9 (7) A 3 
Z = 8 

Mo Ka radiation 
ii = 1.52 mm~' 
T = 298 K 

0.33 x 0.30 x 0.29 mm 



10824 measured reflections 
4104 independent reflections 
3101 reflections with / > 2a(I) 
R iM = 0.021 



218 parameters 

H-atom parameters constrained 
A/w = 0.21 e A~ 3 
Ap^ = -0.29 e A~ 3 



The title mononuclear zinc complex, [ZnC^CnH^^C^)], 
was obtained by the reaction of 2-hydroxy-4-methoxy- 
benzaldehyde, A'-cyclohexylpropane-l,3-diamine and zinc 
chloride in methanol. The Zn 11 atom is four-coordinated by 
the phenolate O atom and imine N atom of the bidentate 
zwitterionic Schiff base ligand 2-{[3-(cyclohexylamino)prop- 
yl]iminomethyl}-5-methoxyphenol, and by two chloride ions, 
generating a distorted ZnONCl 2 tetrahedral geometry. In the 
crystal, molecules are linked by N— H- ■ O hydrogen bonds, 
forming chains along the c-axis direction. 

Related literature 

For the Schiff base complexes we reported previously, see: 
Wang (2009); Wang & Ye (2011). For similar zinc complexes, 
see: Zhu (2008); Wang (2007); Ikmal Hisham et al. (2011); 
Datta et al. (2009). 




Table 1 

Selected bond lengths (A). 



Znl-Ol 


1.9554 (13) Znl 


-C12 


2.2129 (8) 


Znl-Nl 


2.0029 (17) Znl 


-Cll 


2.2767 (7) 


Table 2 


bond geometry (A, °). 






Hydrogen 






D-H- - A 


D-H H- ■ A 


D-A 


D-H- - A 


N2-H2/4- 


■Cll 0.90 2.35 


3.2106 (17) 


160 


N2-H2B- ■ 


■Ol' 0.90 1.88 


2.776 (2) 


173 



Symmetry code: (i) x, —y -{- 1, z +\. 



Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1998); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported financially by the Natural Science 
Foundation of China (No. 31071856), the Natural Science 
Foundation of Zhejiang Province (No. Y407318), and the 
Applied Research Project on Nonprofit Technology of 
Zhejiang Province (No. 2010 C32060). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5943). 
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Acta Cryst. (2011). E67, ml085-ml086 [ doi:10.1107/S1600536811027085 ] 

Dichlorido [2-({ [3-(cyclohexylazaniumyl)propyl] imino} methyl)-5-methoxyphenolate] zinc 
C.-Y. Wang 

Comment 

As part of our investigations into Schiff base complexes (Wang & Ye, 2011; Wang, 2009), we have synthesized the title 
compound, a new mononuclear zinc(II) complex, Fig. 1 . The Zn atom in the complex is four-coordinated by one phenolate 
O and one imine N atoms of the Schiff base ligand 2-[(3-cyclohexylaminopropylimino)methyl]-5-methoxyphenol, and by 
two CI atoms, generating a distorted tetrahedral geometry. The Zn — O, Zn — N, and Zn — CI bond lengths (Table 1) are 
comparable with those observed in other similar zinc(II) complexes (Zhu, 2008; Wang, 2007; Ikmal Hisham et ah, 2011; 
Datta et al, 2009). In the crystal, molecules are linked via intermolecular N — H - 0 hydrogen bonds (Table 2), forming 
chains along the c direction (Fig. 2) 

Experimental 

2-Hydroxy-4-methoxybenzaldehyde (1.0 mmol, 0.152 g), N-cyclohexylpropane- 1,3 -diamine (1.0 mmol, 0.156 g), and zinc 
chloride (1.0 mmol, 0.137 g) were dissolved in MeOH (30 ml). The mixture was stirred at room temperature for 10 min 
to give a clear colorless solution. After keeping the solution in air for several days, colorless block-shaped crystals were 
formed at the bottom of the vessel. 

Refinement 

All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C — H 
distances in the range 0.93-0.97 A, N— H distances of 0.90 A, and with C/ iso (H) set at \.2U eq (C,N) and 1.5(7 eq (methyl C). 

Figures 



Fig. 1. The molecular structure of the title complex, showing displacement ellipsoids drawn at 
the 30% probability level. 



Fig. 2. The molecular packing of the title complex, viewed along the a axis. Hydrogen bonds 
are drawn as dashed lines. H atoms not related to the hydrogen bonding are omitted. 
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Dichlorido[2-({[3-(cyclohexylazaniumyl)propyl]imino}methyl)-5- methoxyphenolate]zinc 



Crystal data 

[ZnCl 2 (Ci7H 26 N 2 0 2 )] 
M r = 426.67 
Monoclinic, C2/c 
a = 25.118 (2) A 
6=10.543 (1) A 
c= 14.992 (2) A 
(3 = 91.435 (1)° 

F= 3968.9 (7) A 3 
Z=8 



^(000) = 1776 

D x = 1.428 MgnT 3 

Mo ifa radiation, X = 0.71073 A 

Cell parameters from 3616 reflections 

9 = 2.5-26.9° 

li = 1.52 mm 1 

T=298K 

Block, colorless 

0.33 x 0.30 x 0.29 mm 



Data collection 



Bruker SMART CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.634, T max = 0.667 
10824 measured reflections 



4104 independent reflections 
3101 reflections with / > 2o(7) 

flj„t = 0.021 

^max — 26.5 , 0 m j n — 2.1 

h = -31^30 

k = -8-»13 
/ = -18->18 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.029 
wR(F 2 ) = 0.075 
S= 1.03 

4104 reflections 
218 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F D 2 ) + (0.0333P) 2 + 1.6888P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.21 eA" 3 
Ap min = -0.29eA" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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\j . J \J 1 / j yz. j 


0 1 07^0^ n m 


0 041 OS (V\ 
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0 S0677 


u. 1 ouuu y-t f 
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u.jUJU't yi I f 


0 1 S4S 1 n 0~» 


0 040? 6Tt 


N2 
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U.11U7U V^V 
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H2A 


0.0999 
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0.3298 
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n 1 767 
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01 
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0 1 5^68 (71 
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-0 (17645 (1 71 
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(1 1 ^S7 (71 

U.l JJJ 1 ^ / J 


0 7S7 1 7 (1 Q1 


—(1 1 (1747 ( 1 ^1 


(1 (1^81 (SI 

U.U JO 1 ^ J f 


H2 


0.1160 


0.3056 


-0.1477 


0.046* 




n 1 ^041 (81 


0 1 7S7 (7 s ! 
u. 1 Z.J I yz. f 


-(1 1 78^S (141 


(1 (147Q (SI 

U.u4i7 ^J ^ 




n 1 c.c.1 0 (1 01 

U.1UU1U ^ 1 U7 1 


0 (1448 (7 s ! 
U.UHto yz, f 


-(1 (16Q77 CI 71 


(1 (1SC7 (CI 


H4 


0 1695 


— 0 0409 


-(1 (1876 


(1 (167* 
u.uu / 


rs 


u. 1 0 / u / yy J 


0 oqi q (71 

U.U717 ^Z. 7 1 


(1 (107Q7 (1 CI 


(1 (ISS^ (61 

U.U J J J ^U f 


HS 

-TLJ 


0 70ss 


0 0^71 

U.uj / 1 


(1 (14C7 


(1 (ICC* 
u.uuu 


Cf\ 


(1 1 8779 (81 

U. 1 OiZ7 ^O ^ 


0 77(11 (7 s ! 
u.z.z.u 1 yz* 1 


(1 (1^79^ (1 ^1 


(1 (H99 (51 

U.UJW V 7 


CI 


n dQ7^8 n 7 s ! 


0 1 4C.Q (V\ 

U. 1 4U7 ^Jy 1 


—(1 7Ci8^C (1 71 


(1 (1747 (81 

U.U/H / ^0^ 


H7 A 


u.uuuu 


n 1 786 

u. 1 / ou 


-(1 7471 


0 117* 


H7B 


0.0831 


0.0968 


-0.3199 


0.112* 


H7P 


0 114^ 


0 7 1 C.Q 


—(1 78S8 


0 117* 




(1 7(191 7 (81 


(1 7578 (71 
u.z. j / 0 yz. j 


(1 1 1 477 (1 41 


0 044^ (51 


H8 

no 


(1 7^(14 


0 1 QC* 


(1 1 477 


0 OS^* 

U.U J J 


\^y 


(1 7^0Q4 (81 


(1 ^8^8 (7\ 




0 047C (SI 

U.UH / U ^ J f 


H9A 


0 2670 


0 4472 


0 2260 


0 057* 


H9B 


0.2577 


0.3050 


0.2525 


0.057* 


CIO 


0.20563 (8) 


0.4261 (2) 


0.31269 (13) 


0.0431 (5) 


H10A 


0.1861 


0.5017 


0.2948 


0.052* 


H10B 


0.2284 


0.4479 


0.3636 


0.052* 


Cll 


0.16647 (8) 


0.3247 (2) 


0.34013 (14) 


0.0416(5) 


H11A 


0.1576 


0.2716 


0.2891 


0.050* 


HUB 


0.1829 


0.2715 


0.3858 


0.050* 


C12 


0.07854 (7) 


0.29055 (19) 


0.41592 (13) 


0.0377 (4) 


H12 


0.0977 


0.2403 


0.4615 


0.045* 


C13 


0.05542 (8) 


0.2016(2) 


0.34577 (15) 


0.0494 (5) 


H13A 


0.0838 


0.1523 


0.3201 


0.059* 


H13B 


0.0383 


0.2506 


0.2983 


0.059* 


C14 


0.01487 (10) 


0.1127(2) 


0.38684 (19) 


0.0663 (7) 


H14A 


-0.0010 


0.0598 


0.3404 


0.080* 
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u 1 a r> 
H14B 


a c\i 1 a 


A AC"7C 

U.U5 IZ> 


0.4297 


0.080 


* 






-U.UZ6DU (9) 


A 1 OCA /">\ 

U.165U (2) 


0.43294(18) 0.0616 (7) 




rll jA 


A AOA 

— U.UjZU 


A 1 ice 
U. 1/36 


0.4619 


0.074 


* 




TJKD 


— U.U4y4 


a a 


0.3890 


0.074 


* 




C16 


-0.00489 (9) 


0.2753 (3) 


0.50150(17) 0.0676(8) 




H16A 


0.0127 


0.2271 


0.5488 


0.081 


* 




H16B 


-0.0332 


0.3243 


0.5276 


0.081 


* 




C17 


0.03513 (8) 


0.3651 (2) 


0.46006 (15) 0.0511 (6) 




H17A 


0.0171 


0.4186 


0.4162 


0.061 


* 




H17B 


0.0507 


0.4194 


0.5060 


0.061 


* 




Atomic displacement parameters (A 2 ) 












U u 


U 22 


t/ 33 


U 12 




U 


Znl 
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0.0447 (3) 
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0 0400 (3) 
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-0 0005 (2) 


A AAC 1 

U.UUj 1 {3 ) 


C12 
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-0.0202 (3) 


0.0004 (3) 


a Anno fi\ 

— u.uuuy {j ) 


Nl 


0.0339 (9) 


0.0555 (11) 


0 0311 (9) 


0 0034 (8) 


0 0014 (7) 


A AA17 {Q\ 
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0.0375 (9) 
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-0 0036 (7\ 


-0 0023 (7 s ) 
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Geometric parameters (A, °) 












Znl— Ol 




1.9554 (13) 


C8— H8 




0.9300 




Znl— Nl 




2.0029 (17) 


C9— CIO 


1.515 (3) 


Znl— C12 




2.2129 (8) 


C9— H9A 


0.9700 




Znl— Cll 




2.2767 (7) 


C9— H9B 


0.9700 




Nl— C8 




1.279 (3) 


C10— Cll 


1.516(3) 


Nl— C9 
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C10— H10A 


0.9700 




N2— Cll 




1.488 (2) 


C10— H10B 


0.9700 




N2— C12 




1.506 (2) 


Cll— H11A 


0.9700 
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120.1 (2) 


C5— C4— C3 


119.4(2) 


C5— C4— H4 


120.3 


C3— C4— H4 


120.3 


C4— C5— C6 


123.1 (2) 


C4— C5— H5 


118.5 



pi 1 III IT) 

Cll — HI IB 


A A*7AA 

U.y /uu 


pit pn 
Clz — CI / 


1 C 1 A (1 \ 

1.D1U (3) 


pit p 1 -5 
Clz — C13 


1.514 (3) 


pit iiit 

Clz — H1Z 


A A OAA 


pn pn 
C13 — C14 


I.jZo (3) 


pn Tj 1 1 a 
C 1 3 — H 1 3A 


A A*7AA 

u.y /UU 


pn 111 to 
C13 — H13B 


A A*7AA 
U.V /UU 


p 1 /I p 1 c 

C14 — CI D 


1 ci 1 
1.511 (3) 


p 1 /I TT 1 /I A 

C14 — H14A 


A A*7AA 
U.V /UU 


p 1 /l D 

C14 — H14B 


A A*7AA 

u.y /UU 


PK p 1 Z 

C 1 j — C 1 0 


1 C 1 1 

1.511 (3) 


PI f Ul C A 

C 1 J — H 1 5 A 


A A*7AA 

u.y /UU 


P1S H1SR 


0 Q7flfl 

U.7 /UU 


C16 — C17 


1.525 (3) 


C16 — H16A 


0.9700 


C16 — H16B 


0.9700 


C17 — H17A 


0.9700 


C17 — H17B 


0.9700 


JJA A PA TjnD 

H9A — C9 — H9B 


1 AO 1 

106.1 


PA P 1 A P 1 1 

C9 — C 1 0 — C 1 1 


1 1 1 A A /10\ 

112.44 (16) 


PA PI A JJ1AA 

C9 — C 1 0 — hi 1 OA 


1 AA 1 

109.1 


P11 P1A TT1AA 

Cll — C10 — H10A 


109.1 


PA p 1 A TT 1 AO 

C9 — C 1 0 — H 1 OB 


1 AA 1 

109.1 


P11 P1A TT1AT5 

Cll — C10 — H10B 


109.1 


JJ 1 A A P1A JJ 1 A J> 

H 1 OA — C 1 0 — H 1 Ohs 


1 A"7 O 
10/. 6 


P 1 1 P 1 A 

N2 — Cll — C10 


111 TC i 1 "7\ 

111.25 (1 /) 


P 1 1 tj 1 1 A 

N2 — Cll — HI 1 A 


1 AA A 

109.4 


p 1 A P11 tj 1 1 A 

C10 — Cll — HI 1A 


1 AA A 

109.4 


TvTT P11 JJ11D 

JN2 — Cll — rll IB 


1 AO A 

ioy.4 


p 1 A P11 JJ11T3 

C10 — Cll — HI IB 


1 AA A 

109.4 


JJ11A P11 JJ11T3 

HI 1 A — Cll — HI IB 


1 AO A 

106.0 


XT') PIT PIT 

N2 — C12 — CI / 


1AO O A PtTl 

106.64 (1 /) 


~KT1 PIT PIT 

N2 — C12 — CI 3 


110.56 (16) 


pn pn pn 
CI / — C12 — C13 


1 1 A AA 1 1 £\ 

110.99 (16) 


xn pn Tji i 
N2 — C12 — H12 


1 AO O 

106.6 


pn pn jjit 
CI / — C12 — H12 


1 AO O 

106.6 


pn pn jjit 
C13 — C12 — H12 


1 AO O 

106.6 


pn pn pn 
C12 — C13 — C14 


1 1 A APi i 1 A\ 

110.40 (19) 


pn pn jjnA 
C12 — C13 — H13A 


1 aa /; 
109.6 


pn pn jjnA 
C14 — C13 — H13A 


1 aa /: 
109.6 


pn pn jjno 
C12 — C13 — H13B 


1 AA £. 

109.6 


pn pn jjno 
C14 — C13 — H13B 


1 aa /: 
109.6 


jjnA pn unn 
H 1 3 A — C 1 3 — H 1 3B 


1 AO 1 

106.1 


C15— C14— C13 


111.7 (2) 


C15— C14— H14A 


109.3 


C13— C14— H14A 


109.3 


C15— C14— H14B 


109.3 


C13— C14— H14B 


109.3 


H14A— C14— H14B 


107.9 
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r^/: r^c nr 
Co — C5 — Hi 


110.5 


C14 — C15 — Clo 


1 1 A "7 /->\ 
110./ (2) 


r^c f^c r^i 
CD — C6 — C 1 


I 1 1 i "7 /1 n\ 

II l.i 1 (ly) 


r^i/i uk a 
C14 — CI 5 — H15A 


1 An c 

iuy.5 


pc r^/: r^o 
CD — Co — Co 


1 1 £ "7n i i n\ 

no. /y (iy) 


C 1 0 — C 1 5 — ti 1 5 A 


1 An c 

iuy.5 


r^i r^/; r^o 
CI — Co — Co 


n? -7-7 n\ 

125. / / (iy) 


r^]A Tji r d 
C14 — C15 — H15J3 


1 An c 

iuy.5 


z-*-> f^n \jh a 
U2 — C / — ti /A 


1 nn £ 


Clo — C15 — H15J3 


1 An c 

iuy.5 


/~t.-> f^n i no 
U2 — C / — ti ID 


1 nn c 


UKA pi r TJI CD 

ti 1 5 A — C 1 5 — ti 1 3D 


1 AO 1 
lUO.l 


ti /A — C / — H ID 


1 nn c 


nc pn 
C 1 5 — C 1 0 — C 1 / 


1 1 1 .4 (2) 


U2 — C / — ti /C 


1 An £ 


C 1 5 — C 1 0 — ti 1 OA 


1 An i 

iuy.3 


til A — C/ — H/C 


1 An £ 


pi-: uua 
C 1 / — C 1 o — ti 1 0 A 


1 An i 

iuy.3 


ti ID — C / — ti /C 


1 An £ 


C 1 j — C 1 o — ti Ibti 


1 An i 

iuy.3 


JN 1 — Co — Co 


1 -> o in i 1 n\ 

i2o.3y (iy) 


pn nun 
C 1 / — C 1 o — ti lots 


1 An i 

iuy.3 


\r1 /^o TJO 

JN 1 — Co — no 


1 1 c o 
115.0 


ti 1 OA — C 1 0 — ti 1 btS 


1 AO A 

lUo.U 


C6— C8— H8 


115.8 


C12— C17— C16 


110.3 (2) 


Nl— C9— CIO 


110.81 (16) 


C12— C17— H17A 


109.6 


Nl— C9— H9A 


109.5 


C16— C17— H17A 


109.6 


CIO— C9— H9A 


109.5 


C12— C17— H17B 


109.6 


Nl— C9— H9B 


109.5 


C16— C17— H17B 


109.6 


CIO— C9— H9B 


109.5 


H17A— CI 7— H17B 


108.1 



Hydrogen-bond geometry (A, °) 



D—a-A 

N2— H2A-C11 
N2— H2B-01' 

Symmetry codes: (i) x, -y+1, z+1/2. 



D — H 

0.90 

0.90 



2.35 
1.88 



D-A 

3.2106 (17) 
2.776 (2) 



D—H-A 

160 

173 
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